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(57XClaim(s)] 
[Claim 1] 

Opposing to top and bottom alongside lengthwise direction of 
laser chamber, excitation doing laser medium gas which 
discharges between 2 electrode which are arranged isenclosed 
into aforementioned laser chamber, in laser device which 
generates laser beam. 

As it makes electrode which possesses boss which protruding 
isdone at least one among aforementioned 2 electrode, 
destined for the electrode of other, width of aforementioned 
boss to thedischarge width abbreviating agreeing. 
Furthermore when width of aforementioned boss height of x. 
aforementioned boss h„ aforementioned boss tip 
araidescription above distance of electrode which opposes 
designating the width of electrode which possesses d» 
aforementioned boss as W, 

Inorderx<dx<W0.0l 



[Claim 2] 

Among cross section of electrode transverse direction of 
aforementioned boss, laser device, which is stated in Claim 
1 which designates portion of shape of portion which opposes 
to electrode of other as circular arc 

[Claim 3] 

Among cross section of electrode transverse direction of 
aforementioned boss, shape of portion which opposes to . 
electrode of other laser device, which isstated in Claim 1 
which is made shape of portion of ellipse 

[Claim 4] 

Among cross section of electrode transverse direction of 
aforementioned boss, as for the portion which opposes to 
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[0001] 

[0002] 
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electrode of other User device, which isstated in Claim 1 
which has possessed comer which consists of straight lines of 
plural 

[Claim 5] 

configuration it is done with material where among electrode 
whichposscss ■ fcranca tioncd boss, aforemen tioned boss 
corisumptionis hme with discharge, possesses electrical 
conductivity, with material where portion other than 
aforementioned boss rabricabflity is good,possesses electrical 
conductivity configuration laser device,, which is staled in 
Claim 4 which is done 

[Claim 6] 

Sticking conductor to both sides of conductor, laser device, 
which isstated in Claim 1 which electrode which possesses 
aforementioned boss by arranging, configuration is done 

[Claim 7] 

laser device which is stated in Claim 1 where discharge 
voltage designates the electrode which possesses 
aforementioned boss, as electrode sidewhich iinparting is 
done, arranges conductor in electrode transverse direction 
both sides of this electrode 

[Claim 8] 

As for aforementioned laser device, optical resonator which 
possesses wavelength selecting element being provided, with 
said optical resonator laser device, which is stated in Claim 
I which is a narrow band oscillation laser device which 
excitation wavelength of aforementioned laser beam band 
narrowing is done 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention regards laser device of discharge excitation type 
which is usedfor material processing and or other light source 
for projection exposure. 

[0002] 

[Prior Art] 

excimer laser device of discharge excitation type is used other 
than marking, hole-opening, annealing or other material 
processing, as light source for photolithography of circuit 
pattern production of large scale integrated circuit (LSI ). 

namely, excimer laser with strong ultraviolet light source . 
utilizing characteristic, is used for marking, hole-opening 



t 
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astray . 8BW*ai=j:y8B€>s*tfcStB 

(U*$;u)/<*->«>»ia**IB'MMe*¥* 

[0003] 

g tt(463nm). i *(365nra)i<«£ 

[0004] 

64MB T*S*a?*V& 0.25 Urn &.TG t&Si: i 

*8ft(Deep Ultra Violet)U— 9 s 

5S K * <B * 1= * y Kr F(24«nm) . Ar 

[0005] 

-^.±C Deep-UV fcJTCIi. */Ma«u:> 



5pmfe^fc»«4<«tpmir*-C«<l*»*fc-r 
[0006] 



etc to resm or other organic material mainly as material 
processing use. 

In addition, projection doing transmitted light of original 
(reticle ) pattern where reduced projection method is used 
mainly in photolithography , is illuminated by illuminating 
light source in photosensitive substance on semiconductor 
substrate with reduced projection optical system, it forms the 
circuit pattern. 

[0003] 

Because it is restricted with wavelength of light source where 
by way resolution of projected image of above-mentioned 
circuit pattern is used wavelength of light source from visible 
region trend to snort wavelengths has made gradually to 
ultraviolet domain. 

g-line which until recently, occurs from high pressure 
mercury lamp as light source ofthis ultraviolet domain (463 
am ), i-line (365 nm) was used. 

[0004] 

But rninimum pattern Imcwidth being memory capacity 64 
MB, when it becomes 0.25;mu m or less which arercquired 
even with i-line as wavelength already it has come to the limit 
gradually. 

It is considered that deep ultraviolet (Deep Ultra Violet ) laser 
light source is promising as those inorder to solve this 
technically limit 

Especially, excimer laser with high output, high efficiency , 
Kr F (248 nm ), can acquire thestrong oscillation with Ar F 
(193 nm ) or other short wavelength with composition of 
medium gas. 

[0005] 

On one hand, with above-mentioned Deep- UVdomain, 
because glass, crystalline material which reduced projection 
lens system configuration is done very constraint it is done, 
chromatic aberration revision which is used with reduced 
projection lens system which usea mercury lamp 
becomesdifficuh. 

Then, is not chromatic aberration to revise lens system and 
ctalon or other wavelength selecting element is arrangedinside 
laser resonator, to extent where chromatic aberration of lens 
material can ignore spectral width of output light difficulty is 
removed by the fact that it makes small. 

With this method in case of natural oscillation with spectral 
width to be thin the band narrowing is possible line width 
which several hundred pm is to several pm. 

[0006] 
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[0007] 
[0008] 

fcfc**f^l=***HJi^**#<*fcLara 
[0009] 

T#¥Ffci3MLTfcy(ttB¥ 2-219603 
MLTl»l*tt«LW*(1«kW 2-21604 



[0010] 



This way laser device of discharge excitation type is applied 
extensively as light source for industry. 

But when it applies to industry, width of discharge changes 
withconsmnption of discharge electrode and there is a 
problem that with (hat beam width of laser changes. 

[00071 

Therefore when you use, as processing use, this change makes 
transverse mode ba&corricnsability of beam changes, causes 
change of output andbecomes problem in regard to utility and 
Akira cracks. 

In addition, when yon use as Kght source lor photolithography 
change of the width of this output light like below causes also 
problem at time ofunlizing narrow band excirner laser. 

[0008] 

As for wavelength selecting element which is used for 
namely, band narrowing as for having angle dispersive 
characteristics it is well known. 

When diffraction grid (grating ) was used as for example 
wavelength selecting element, in order to make spectral width 
small, when it is necessary to restrict emission angle of the 
laser, emission angle of laser is large, it has property thatalso 
spectral width spreads. 

Therefore discharge width changes, when gain domain 
changes, also spectral width changes largely because beam 
diver Gene X of laser beam changesand performance of 
exposure it is something which deteriorates. 

[0009] 

Then, in order to solve such problem, laser medium gas 
excitation to do mis applicant and patent application we have 
done width of electrode of at least one of discharge electrode 
of pair in order to form inverse distribution, in regard to the 
technology which you abbreviate agrees to discharge width, 
(Japan Patent Application Hci 2- 219603 
number), furthermore, in both sides vicinity of on other hand 
electrode, patent application it has done in regard to 
technology which arranges electrical conductivity structure in 
order to ease electric field, (Japan Patent Application Hei 2- 
21604 number). 

[0010] 

Because with these technology , self shape maintenance is 
actualized with negative feedback nxchanism of one kind in 
discharge electrode, laser device of discharge excitation type 
over the long period discharge width is driven to stability has 
become possible without changing. 
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[0012] 
[0013] 

20(*V-KWi)fc«ifc4#iTl^*«a 21(7 V 
-K*S)*&IW^ttm£TTofcc:*<D. **<4 

«(2 fi«»!rr^-r)j:y)t«froiNT*rH 

-dT*,*ff 20.21 (D«*«I±»««!CK- 

Efia^wa 20 *Lfceii«#i= 
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[0014] 
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+***«3l*flC4i**<; u-lf 



1997-7-16 

[OOU] 

[Problems to be Solved by the Invention] 

This way stabilizing discharge long period without changing 
width (Vis-a-vis discharge direction vertical direction X 
electrode width in order to become same as discharge width, 
bymakmg narrow over it is designed in such a way that 
driving is done. 

But, profile of light beam changes in discharge direction, 
there is anapprehenskm where stability is mmaired 

[0012] 

these inventors does experiment, it depends on distribution of 
electric Seld the phenomena that in electrode periphery 
profile of this light beam changes, you verify. 

[0013] 

Figure 12 when discharge voltage of high voltage electrode 
20 which imparting isdonc (cathode electrode ) with 
discharging between electrode 21 (anode electrode ) which 
ground is done, is figure which shows aroanstanccs of 
distribution of equipotential tine E and electric force line F, 
center Line of electrode (It shows with double-dot, dashed 
line . ) from concerning one side. 

Here, electrode width of electrode 20, 21 having abbreviated 
and agreeing to thedischarge width. 

As shown in same Figure, that h becomes kind of shape 
where the lobe of electrode 20. 21 pushes up equipotential 
line E it understands. 

In addition, with discharge circuit of actual laser device, 
because it becomes kmdof shape which is surrounded by 
metallization member where electrode 20 of high voltage side 
has ground potential, it has become kind of distribution where 
high voltage electrode 20 side issurrounded with equipotential 
ImeE. 

Because of this, direction of electric force line F which 
crosses meqiirpotciiriai line E become parallel with direction 
of linear part which always ties the electrode 20 and electrode 
21, has expanded to outside withhigh voltage side, £ ishas 
shown distribution of drop type which is in ground side. 

[0014] 

Here, widely known way, charge particle which contributes to 
electric discharge while moving alongside electric force line 
F, forms discharge region which has laser activity. 

Therefore, with portion where electric flux density 
distribution (Being packed condition of electric force line F ) 
of this electric force line F is large, also discharge current 
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[0015] 

LTD 13 ey^l-T** . 

»**»tU B 13 lc*-f #5a*<B*r*4>* 
[0016] 

[0017] 

[*H**atr*fc*<D*«] 
tifc 2 oamsnrciMtm*. 

sefiffl^*^ h.irat&a»&*ifcirettm 



x<dx<wo.oio.5 tt**frtaia-r**5r=w 

[0018] 

[fwH] 



density which excitation is done becomeslarge, gain of laser 
gas large, but with portion where the electric flux density is 
small conversely, also discharge current density which 
excitation isdone becomes small, gain of laser gas small 

[0015] 

When it tries applying this to Figure 12, in order to be clear 
from distribution of electric force line F, with high voltage 
side beam intensity becomes small, the beam intensity Urge 
with ground side. 

In Figure 13 it shows with graph this, as relationship between 
the position Z and light intensity of discharge direction. 

As for inhomogeneity of light intensity in kind of discharge 
direction which is shown in same Figure, change of profile of 
light beam in discharge direction is caused. 

Furthermore, when with lapse of operating time of laser 
change etc of shape of discharge electrode occurs, change of 
electric force line F is pulled up, also electric flux density 
distribution of discharge direction changes, means that also 
distribution of light intensity which is shown hi Figure 13 
changes. 

[0016] 

As for this invention, considering to such actual condition, 
bemgsomething which it is possible, stabilizing from laser 
with the profile of light beam in discharge direction as those 
of uniform, it tries todrive, it has made objective. 

[0017] 

[Means to Solve the Problems] 

Then, excitation doing laser medium gas which with main 
invention of misinvention, opposing to top and bottom 
alongside lengthwise direction of laser chamber,discharges 
between 2 electrode which are arranged is enclosed into 
theafore mentioned laser chamber, in laser device which 
generates laser beam, the at least one among aforementioned 
2 electrode, As it makes electrode which possesses boss 
which protruding isdone destined for electrode of other, width 
of theaforetnentioned boss to discharge width abbreviating 
agreeing, F ur th ermo re when width of aforementioned boss 
height of x* aforementioned boss lu aforementioned boss 
tip anddescription abo ve distance of electrode which opposes 
designating the width of electrode which possesses d* 
aforementioned boss as W, 

In order x<dx<W0.01 



[0018] 

[Working Principle] 
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[0019] 
[**«] 

[0020] 

*fc. B 2 l±B 1 CD A-A BrSB^Tf l/Cl*«. 
[0021] 

IHfcttKr ,F2 »<DU— tf««#Xtf»AS 
5(*V-K*«). 6(7V-K«ff) 

h«-2 fcSSXjRX?-C**4f 1* — f-r>y 3 
5-2 A^&*»fcU-1f* L i:LTW***i*o 

[0022] 

B 2 C&lvtfMI 5. 6 Hr=fct^T*ffCB*tl 

a 2 i=jsivc. *« 5 iiat*E«-c 

yE«8lC»«$^Tt^4o 

3R 4) ft;H£^-:7n<fi* J**** • 



If electrode of this configuration is used, as size of light 
intensity in the discharge direction is done honaogenization, 
also change of light intensity which accompanies operating 
time lapse of laser is controled. 

Because of this, profile of light beam in discharge direction 
becomes uniform always, it stanfiiTes from driving laser and 
does is possible. 

[0019] 

[Working £xampk(s)] 

Below, referring to drawing, you explain concerning Working 
Example of the laser device which relates to this invention. 

[0020] 

Figure 1 is something which shows configuration of narrow 
band eximer laser device in conceptual as laser device of 
discharge excitation type. 

In addition, Figure 2 has shown A-Across section of Figure 1. 
[0021] 

As shown in these figures of namely,, Kr * F2 or other laser 
medium gas is enclosed inside laser chamber 1 and is filled 
up, this laser medium gas electrode 5 winch is arranged in top 
and bottom alongside lengthwise direction of laser chamber 1 
(cathode electrode X discharges with the electrode 6 (anode 
electrode ), laser oscillation is done by excitation being done. 

namely, laser beam with laser chamber 1 and front mirror 2 
and grating 3 which is a wavelength selecting element 
resonance is done with optical resonator which configuration 
is done, is outputtedas effective laser beam L from front 
mirror 2. 

m this case, grating 3 as oscillation light band narrowing is 
done, bemgsomcthing which functions as rear mirror, has 
taken so-called Littrow. 

Furthermore, 4 has shown aperture. 

[0022] 

In Figure 2 domain which is surrounded with broken line in 
between electrode 5, 6 has shown discharge excited region in 
conceptual. 

In name ry, Figure 2, electrode 5 with high voltage side , is 
supported with msuLating member 7 which has possessed 
electrical insulating property. 

electrode 6 of other with ground side , is connected to anode 
current returning metallization 8. 

loop where discharge current flows and this metallization 8 by 
ground being done is formed. 
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[0023] 

5 I*. 5b 6 ICfi 

ltr***tt 5b *y£ttJ**tfc»B« 5a fc-c 
»**ttTfiy. 5a<B«A<x IC, 

5a <B h ***** 5b W 

«« 6 tt. 6b km**** 5 

ICflltr««** 6b <fey«tii$*Lfc*E« 6a 
tT-mmitlXHV . 36S« 6a <B«6< x'lc. JB 
fiffi 6a <DX**< h'C:. 6b <B«n< W 

*LX. &jg» 5a 6a 5fc«e:<D|I1 

^&«(id IC. 5b 5feSS<t 6b 

5fc»c:<&!Bl<0S§*l(i: D tc&rvci*«. 

[0024] 

CCt, ^fitt 5a. 6aCBffl x. x'l***!.^*!. Si 

ray. **.!»]« x.x'tt**t^n.»i£-r4 

[0025] 

Jgfiffl 5a <Z>SrS<D3*>«« 6 In**!*]"*- 
HttC:. 6a <DBrS0)5*>«« 5 lC»f*3 

fcfc. £fiSS 5aOR^(D3*)*«6 

«» . *fcit«fi«s 6a a>wu<D% m» 5 fc» 

5b, 6b lCOl^-C*BMiC»ftr*« 

*LT. 5Sffl 5a. 6a <D« x. x'l±. 

)U8&-&L/Cfcy. *B«5a. 6a 0) 

9*>-en-ftite^<7)«« 6.5 c:**isrr«>ffia< 



As for these electrode 5, 6 with so-called main discharge 
electrode, prepara tory ionization electrode pair in order 
toassure hon»genrzitxm of main discharge b arranged in 
both sides of main discharge electrode of these pair. 

[0023] 

electrode 5 with boss 5a which protruding is done 
configuration is dODCfrom electrode main body 5b destined 
for electrode 6 which opposes with electrode main body 
5b,width of boss 5a in x, height of boss 5a in the h, width of 
electrode main body 5b is made W. 

On one hand, electrode 6 with boss 6a which protruding is 
done the configuration is done from electrode main body 6b 
destined for electrode 5 which opposes with electrode main 
body 6b, width of boas 6a in XQPP V, height of the boss 6a 
in XQPQ R\ width of electrode main body 6b is made XQPQ 
U\xhW 

And, as for distance between boss 5atip and boss 6ahp in d, 
asfor distance b e twee n electrode main body 5btip and 
electrode main body 6btip h is made D. 

[0024] 

Here, XQPP Q* of boss 5a. 6a respectively tries to become 
s mall the boss in comparison with distance d between, in 
addition, XQPP TVespectrvety tries to become small in 
comparison with XQPP V of electrode main body which 
corresponds, width x. xequal width x. xwidth W. W 

[0025] 

portion of portion which opposes to inside electrode 6 of cross 
section of boss 5a is formed to circular arc shape which is a 
portion of circle of specified radius. 

In same way, also portion of portion which opposes to 
the inside electrode 5 of cross section of boss 6a, is formed to 
circular arc shape whkhis a portion of circle of specified 
radius. 

Furthermore, it is possible portion, which opposes to inside 
electrode 6 of cross section of boss 5a or portion which 
opposes to theinside electrode 5 of cross section of boss 6a to 
make shape which showsportkm of ellipse of specified short 
major diameter ratio. 

Portion of portion which opposes in same way concerning the 
electrode main body 5b. 6b in circular arc, or portion which 
opposes is made shape ofportion of ellipse. 

And, XQPP Q' of boss 5a. 6a to have abbreviated and agree 
to thedischarge width (It shows with broken line . ), surface 
which opposes to electrode 6, 5 of theinside respective other 
of boss 5a. 6a forms discharge surface, width x. x 

And, in regard to section dimension of electrode 5, 
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h/(W-x>=0.3 -(1) 

^^*«m**i<E»$^r feu . itm^frfc 

l^Ttt lOm/s (DiS-WfXit^MI 5.6 <D* 

ft. *SJn<fT*>ft*. 

-w=u-*a«#xe#m**#xfc 

LT.Xc,Kf,Af F2,C12 fcif<B/\ 

Q>r>#X.He^e ^if<D/W^7^fX3^«ffl$ 
*t£i<. caJUMTCtt, Kr £*tfXfcLT. F2 
£/\ny>#X£LT.He.Ne £/*y:77#Xc: 

[0026] 

*&« E F 3 

fe£o 

[0027] 

B 3 I^-T<k5f^tt«««(cfe(t4**&« E 

c<z>r-tf>. a 4 ir*-r<kdrc. «t*a>%o(El 13) 

r^^^«lc^--<f4,(Di:3feyu---9 : 0>ai£6< 



h/(W-x) = 0.3...(l) 

With relationship which is said has been formed 

Furthermore, in order, when repeat frequency is high, occurs 
inside the laser chamber 1, to hold down te mp e mnre rise of 
laser medium gas; air blowing device which consistsof fan 
and beat exchanger is arranged, uniform gas stream of 
approximately 10 tn/s is formed by lengthwise direction 
(lengthwise direction of laser chamber 1 ) of electrode 5, 6 in 
when discharging, cooling isdone. 

Furthermore, XeJCr^Aror other rare gas. F2,C12 or other 
halogen gas. He,Neor other buffer gas is used generally 
configuration is done laser medium gas as gas which, you use 
He. Ne, but with this Working Example, with me Kr as rare 
gas, with F2 as halogen gas, as buffer gas. 



[0026] 

In this configuration, when discharging, circumstances of 
distribution of the equipotential line E and electric force line 
F, are shown in Figure 3 center line of electrode 5. 6 (It shews 
with double-dot, dashed line . )from concerning one side. 

Furthermore, this is figure which corresponds to Figure 1 2 
whichis mentioned earlier. 

In addition, relationship between position Z and light intensity 
of discharge direction is shown in Figure 4. 

Furthermore, this is graph which corresponds to graph of the 
Figure 13. 

[0027] 

As shown in Figure 3, as for distribution of equipotential line 
E in discharge region, almost with symmetry , at same time as 
for equipotential line E discharge direction that it becomes 
almost vertical it understands in regard to center of both 
electrode 5, 6 in discharge direction. 

Because of mis, as shown in Figure 4, ligf* intensity in 
discharge direction conventional ones (Figure 13 ) with by 
comparison in uniform, light intensity distribution from 
asymmetry isrmproved to symmetry in other words, in regard 
to center position between electrode 5, 6. 

Therefore, according to this Working Example, profile of 
light beam in the discharge direction becomes uniform. 

Furthermore, it is controled change of tight intensity in 
discharge direction whicbaccompanics operating time lapse of 
laser m comparison with conventional ones. 

Because of this, profile of light beam in discharge direction 
becomes uniform ones always and from driving laser 
stabilizes and is done. 
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(00281 
[0029] 



Here, this Working Example is explained to theoretical. 
[0028] 

Generally, symmetric f of light intensity distribution in 
discharge dire ction is defined with the following formula. 

[0029] 
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relationship between position Z and light intensity I is 
displayed like for example Figure 5. 

As for above-mentioned Formula (2) when value of f is 
large.thcrc is a symmetric, in other words light intensity 
distribution in discharge direction is flatjt has shown . 

As hJ (W-x ) with shown relationship with fin the Figure 6 by 
various changing dimension x„ h* W regarding electrode 
(cathode electrode ) sidewhich is surrounded with 
equi potential line E, experimentally it sought this inventor etc. 

However, as for this experiment, 



x<dAOx<W 






X 










With it did under condition which is said. 


As shown in same Figure 6, 




0. OKh/CW-x) 


<0. 5 - 


(3) 


0.01 <h/(W-x) 


< 0.3... 


(3) 



arc, nm±.+#T:ibi>ztt<t>*z>o ) 

[0030] 

a 7 it. 9 vwzm&tiBiif* ah 



Revolution is done symmetric (f 
[0030] 

Furthermore, with Working Example, mat has tried provides 
also both boss of pair of electrodes, but it is possible that 
provides boss in only electrode of one side. 

Figure 7 provides protrusion in only cathode electrode 9, as 
for anode electrode 10 whicbopposes to this in figure which 
shows distribution of equipotential line E in(electrode 10 
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C0031] 

£&\ BEflta 9 <DWZ%&& 9a £S«L 



[0032] 

*fc. H 8 tt. H 7 fcfi!«(^»«tOBrffi**L 
fc«a*(* Hb ±IZ£fi#<Dtt**a lla* 

*a i2(*a 12 fl*4«wB«-c**)fc-c-* 
lib (Dttmnn^-T&izn&vwmm* 

[0033] 

*fc.B 9 tt*tt«*l«lCTff*«B**Lfc 
14b ±(C*E«Oft««a 14aD<l4 

a lscrna is £*A<^arcfc*)i-e— 
ma*«*Lfe**<o»«fft» e <z>#*tt** 

fcfc, ***** 14b G>a^(±nB*lc*|iT 

c<ai*B«T?*-waLfcB 3 kmwzmwtL 



itself is boss. ) case where boss is not provided, discharge 
electrode 9a of protuberance isinstalled on electrode main 
body 9b which possesses cross section of table shape. 



We have become distribution of etrurpotefltial line E winch is 
similar to Figure 3 which is mentioned earlier even with this 
Working Example, stabilize driving the laser and do it is 

possible . 

[0031] 

Furthermore because, as for having installed boss 9a in only 
the high pressure side electrode 9, as tor electrode 10 of 
ground side, metallization fbr feedback current to havedone 
electrode main body and equivalent function, (In order even 
with ground side for emnpotentiai line to become 
verticarvis-a-vis discharge direction, distribution it has 
done. \ electrode mam body can be abfcccviatcdwith ground 
side. 

[0032] 

In addition, Figure 8 electrode 1 1 where discharge electrode 
1 la of protuberance isinstalled on electrode main body lib 
which possesses cross section of table shape in thesame way 
as Figure 7 and electrode 12 where protrusion is not provided 
(electrode 12 itself is boss. )whh with has shown distribution 
of cqiri potential line E when configuration it does the pair of 
electrodes. 

With this Working Example, furthermore cylindrical 
conductor 13 is arranged is corner part of the both left and 
right sides of electrode main body 1 lb of table shape cross 
section, (Furthermore, with drawing as tor conductor 13 only 
those of one side are shown. ). 

Because of this it could expand effective width of high 
pressure side electrode 1 1, that simflarefGect is acquired, 
means that uniformity* symmetric in discharge direction of 
beam ismore improved. 

[0033] 

In addition, Figure 9 electrode 14 where discharge electrode 
14a of protuberance isinstalled on electrode main body 14b 
which possesses parallel side surface in discharge direction 
and the electrode 15 which has not been provided protrusion 
(electrode 15 itself is boss. ) with with has shown the 
distribution of equipotenrial line E when configuration it does 
pair of electrodes. 

Furthermore, corner of electrode main body 14b is made 
circular arc. 

We have become distribution of equi potential line E which is 
similar to Figure 3 which is mentioned earlier even with this 
Working Example, stabilize driving the laser and do it is 
possible . 
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ffx*ir**<D{*ra*<&**i* F2 .C12 * 

s»z£y^^ti**>4tTi**. 

[0035] 

«»<DH«^«^t3l*TS5,fc5f::U IB* 

[0036] 

0 10 it. *S 16 <7>3fcfi» 16a *tf «« 17 
(7>^jS9 17a <DWffi»#£«»<&ltt**tt* 

^t>itTitaLfct,cD-t?fcy. 

**:bi*T£*»tta>a---*- 16c. 17c fc*LT 

[0037] 

a io -ei* . i6b. i7b (coi^r it. * 

£A<, IB ll(a)IC^-T 16b. 17b£ 
16a. 17a (±. tt*l^:4>j"l«<7>^t^*»/Slft 

[0038] 



1997-7-16 

[0034] 

By way, generally exrimer laser because F2 * CH or other 
halogen gas where deposit coefficient of electron is large in 
laser medium gas Is incruded is said thafttischargc is easy to 
become unstable. 

Because of this it does shape of discbarge surface of electrode 
configuration withsucb as plane which does not have smooth 
curved surface or angle, unstable ofdischarge have tried to 
cancel. 

Speaking conversely, when it is a electrode which possesses 
angle and the protrusion or other shape, electric field strength 
to become with large, because discharge becomes the 
unstable. 

But, as for forming discharge surface with smooth curved 
surface, when discharge surface is rbrxnedwith combination of 
straight lines of plural, comparing, production cost becomes 
with larger, it is clear . 

[0035] 

But, according to this invention, combining cross section 
shape of boss with me straight lines of plural, it tries to 
become, simplification assures, production cost can decrease. 

As for this, ameliorating effect of electric field to be acquired 
by electrode main body .because of this, assommg, that boss 
simplification was done,stabilizing laser without moving to 
arc discharge or other deficiency discharge, because heart 
drive. 

[0036] 

Figure 10, boss 16a of electrode 16 and cross section shape of 
boss 17a of the electrode 17 being something which 
configuration is done combining straight lines of plural, has 
had comer 16c. 17c of shape which becomes combining the 
straight lines of plural. 

This way production cost of electrode can be decreased 
stability of driving laser being unpaired by srmptification 
doing cross section shape, without 

[0037] 

With Figure 10, it has become shape where cross section 
shape fabricabitity isnot good concerning electrode main body 
16b. 17b„ but as shown in Figure 11 (a), as the electrode 
main body 16b, 17b configuration is done with easy material 
of processing, boss 16a, 1 7a tries to oo configuration with 
high melting point metallic material whose consumption is 
I rule witfelischarge, material is trained with electrode main 
body and boss uncoramormess, it ispossiblc £ way. 

[0038] 
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[0039] 

tBB<nW#fc»912 

[Si] 

Wi:i3rVrB"Cfc*. 
[B2] 

ESI 2 (£13 1 <& A-A Bfffit^l" R35B*C*-6 ft 

[S3] 

i:*^**ttli^^*^* : T-** 1 *'B-C?J&-5. 
CH4] 

B 4 l±B 2 fc*+««l=J:yifc«*fTofcfc# 
[B5] 

[B6] 

B 6 l**««**Lfc*a® Lfc 
[B7] 

B 7 l*«»«MHCj3«t**«tt«©»*^ 
[08] 



In addition, as shown ra Figure 1 1 (b X sticking conductor 
18b, 18c in order tocase electric field in both sides of 
electrode 18a, arranging, it can makcthings such as electrode 
and equivalent which protruding do boss because of this on 
electrode main body. 

In this case, it can decrease from labor* fabrication cost of 
production. 

[0039] 

[Effects of the Invention] 

As above explained, according to this invention, you can do to 
those of the uniform profile of light beam in discharge 
direction always, stabilize from the laser and in order to drive, 
you reach point where it is possible. 

[Brief Explanation of the Drawings)] 

[Figure 1] 

Figure 1 is figure which shows configuration of laser device 
whichrelates to this invention in conceptual. 

[Figure 2] 

Figure 2 is sectional view which shows A-A cross section of 
Figure 1. 

[Figure 3] 

Figure 3 using electrode which is shown in Figure 2, 
whendischargmg, is figure which shows circumstances of 
distribution of equipotential line. 

[Figure 4] 

As for Figure 4 when discharging with electrode which is 
shown m the Figure 2, it is a graph which shows relationship 
between position and tight intensity in discharge direction. 

[Figure 5] 

As for Figure 5 it is agraph which shows relationship 
between position and light intensity in discharge direction. 

[Figure 6] 

Figure 6 is graph which shows relationship between 
parameter and extent of syinrnetric which regard section 
dimension of electrode which possesses boss. 

[Figure 7] 

As for Figure 7 it is a figure which shows circurnstances of 
the distribution of equipotential line in other Working 
Example. 

[Figure 8] 

As for Figure 8 it is a figure which shows circurnstances of 
the distribution of equipotential line in other Working 
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[699] 
[H10] 

Can] 

[B12] 

B 12 li«*<D*tt*ffl^T»«*fTofci:> 
(OlfW&W^^^OflHF^^rB-C*** 

CB13] 

b 13 fia6*^*ffi$fflL^rft«*fTofci^ 

I 

5 

5a 
5b 
6 

*a(Ty-K*S) 

6a 
6b 

Drawings 
[01] 



Example. 
[Figure 9] 

As for Figure 9 it is a figure which shows circumstances of 
the distribution of eqiripotcntial line in other Working 
Example. 

[Figure I0] 

Figure 10 cross section shape is oblique view which shows 
electrode which possesses boss which configuration is done 
with combination of straight lines of the plural 

[Figure 11] 

Figure 11 cross section shape is sectional view which shows 
electrode which possesses boss which configuration is done 
with combination of straight tines of the pluraL 

[Figure 12] 

Figure 12 when di s char ging making use of c o n ve n tional 
electrode, is figurrwhich shows circumstances of distribution 
of equipotential line. 

[Figure 13] 

As for Figure 13 when discharging making use of 
conventional electrode, it is a graph which shows relationship 
between position and light intensity in discharge direction. 

[Explanation of Symbols in Drawings] 



laser chamber 
5 

electrode (cathode electrode ) 

5a 

boss 

5b 

electrode main body 
6 

electrode (anode electrode ) 

6a 

boss 

6b 

electro* main body 
[Figure I] 
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[Figure 6] 



IH111] [Figure 11] 




[Figure 13] 



[127] [Figure 7] 
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[Figure 8] 



I 

[09] pig^ 9 1 
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[Figure 10] 



[Figure 12] 
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